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60 The Journal of Thoracic and Cardiobjective: In this clinical retrospective study cystotomy and capitonnage were
ompared in patients with childhood pulmonary hydatid cysts with regard to
ostoperative period.
ethods: Between 1990 and 2004, 60 children with pulmonary hydatid cysts were
reated surgically. There were 33 boys and 27 girls aged from 3 to 16 years.
ystotomy and closure of bronchial openings were performed in all patients. The
atients were divided into 2 groups. While the residual cyst cavity was closed by
eans of capitonnage in group A (n 37), cystotomy was applied in group B (n 23).
esults: There was no mortality in either group. Chest tubes were removed after
.59  1.04 days in group A and 5.83  2.84 days in group B. The hospital stay
as 4.86  1.43 days for group A and 7.22  3.34 days for group B. Prolonged air
eak was found in 2 children in group A and 7 children in group B. There was a
ignificant difference between group A and group B with regard to chest tube
emoval time (P  .001), hospital stay (P  .003), development of prolonged air
eak (P  .004), and all complications (P  .031). Follow-up information was
vailable for 49 children, ranging from 13 to 86 months (mean, 56 months).
ecurrence was seen in 2 children of group A and 1 child of group B during the
ollow-up period (P  .698).
onclusion: Capitonnage for pulmonary hydatid cysts is superior to cystotomy
ecause it reduces morbidity (especially prolonged air leak) and hospital stay.
ydatid disease caused by Echinococcus granulosus is frequently encoun-
tered in the sheep- and cattle-raising regions of Australia, New Zealand,
South Africa, South America, and the Mediterranean countries of Europe,
sia, and Africa.1,2 It is still a major public health issue in Turkey. The incidence
f hydatid disease is 4.9/100,000 in the Turkish population.3 The dog–sheep cycle
s the underlying theory for the life cycle of the parasite. People become involved
n this cycle when they come into contact with infected dogs or by consuming
ontaminated vegetables.4 In the present study we have comparatively investigated
he affects of cystotomy and capitonnage on childhood pulmonary hydatid cysts
ith regard to chest tube removal time, hospital stay, and complications.
atients and Methods
etween 1990 and 2004, 237 patients with pulmonary hydatid cysts were operated on in our
linic. Sixty (25.7%) of these patients were of pediatric age (a patient treated by means of
edge resection was excluded in the present study). There were 33 boys and 27 girls. The
ges of the children ranged from 3 to 16 years (mean, 12.2 years).
We frequently used posterolateral thoracotomy in 54 (90%) children, 3 requiring addi-
ional phrenotomy and 1 requiring laparotomy because of liver hydatid cysts. Median
ternotomy was performed in 6 children because of existing bilateral hydatid cysts, and one
f them required additional phrenotomy because of liver hydatid cysts.
vascular Surgery ● September 2006
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TSperative Techniques
classic posterolateral thoracotomy (mostly used for muscle
paring) through the fifth or sixth intercostal space or a median
ternotomy was applied after achievement of general anesthesia. A
ouble-lumen endotracheal tube was used in older children (n 
8) to avoid the spillage of infected cyst material into the con-
ralateral bronchus. After entering the hemithorax, the lung was
reed from all adhesions to the chest wall. After identification of
he cyst, the operative field and pleura were covered with wet
ponges diluted with 10% povidone-iodine solution to prevent
eeding of possible daughter cysts. By using needle aspiration,
ydatid fluid was aspirated from the uppermost part of the cyst.
hen a large suction apparatus was inserted into the cyst, and
he fluid was completely aspirated. No antiscolicidal agent was
sed. The most prominent part of the cyst was opened with
cissors or electrocautery, and the cyst membrane was removed
ith ring forceps or another instrument. Then the residual
avity was irrigated with 10% povidone-iodine solution and
as cleaned with the suction apparatus. Closure of bronchial
penings was performed in all patients. In 37 patients (group A,
apitonnage), after closure of bronchial openings, the residual
igure 1. Chest radiographs of a patient undergoing capitonnage
reoperatively (A) and on the fifth day after the operation (B).avities were obliterated with separate purse-string sutures a
The Journal of Thoracictarting from the deepest level to the surface by using absorb-
ble 3-0 polyglactin 910 sutures (Vicryl; Ethicon, Edinburg,
cotland; Figure 1). In 23 patients (group B, cystotomy) the
avities were left open after closure of the bronchial openings
Figure 2). One or 2 chest tubes were inserted into the pleural
pace for underwater drainage ( 15 to 20 cm H2O), and chest
ubes were removed when no air leak was determined and when
he drainage was less than 100 mL in 24 hours.
tatistical Analysis
tatistical evaluation was performed by using SPSS 10.0 for Win-
ows. The Fisher exact test or Mann-Whitney U test was used for
omparison between groups.
esults
he most common symptoms were cough (64%), expecto-
ation of sputum (27%), and thoracic pain (23%), respec-
ively. Other symptoms were fever, hemoptysis, and hyda-
optysis (expectoration of the germinative membrane or
ystic fragments). Seven (11.7%) patients were asymptom-
igure 2. Chest radiographs of a patient undergoing cystotomy
reoperatively (A) and on the sixth day after the operation (B).tic. Allergic reactions were not observed in any patient.
and Cardiovascular Surgery ● Volume 132, Number 3 561
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G
TSA total of 60 patients with 87 pulmonary hydatid cysts
ere given diagnoses. Five patients had coexisting liver
ysts. There was only 1 pulmonary hydatid cyst in 49
81.7%) patients, 4 had unilateral multiple cysts, and 7 had
ilateral multiple cysts. The majority of pulmonary hydatid
ysts were located in the right lower lobe (35.6%). Local-
zations of the cysts are summarized in Table 1. Among
hese 87 cysts, 58 (66.7%) were intact. There were 29
33.3%) perforated cysts. All perforated cysts were opened
nto the bronchial system. The mean size of the cysts was
cm (range, 2-20 cm). In 16 (26.7%) patients with giant
ulmonary hydatid cysts were found to be 10 cm or greater
n diameter. Cystotomy was performed in 7 of 16 patients
ith giant cysts, and capitonnage was performed in 9 of 16
atients with giant cysts. There was no statistically signifi-
ant difference between giant cysts undergoing cystotomy
nd giant cysts undergoing capitonnage with regard to chest
ube removal time (P  .020), hospital stay (P  .042), and
omplications (P  .126).
In all patients chest tube removal time ranged between 2
nd 11 days (mean, 4.5 days). The chest tube removal time
n group A (n  37, capitonnage) was 3.59  1.04 days,
hereas that in group B (n  23, cystotomy) was 5.83 
.84 days. The chest tube removal time in group A was
horter than that in group B (P  .001).
Postoperative complications occurred in 14 (23.3%) chil-
ren: 5 (13.5%) children were of group A, and 9 (39.1%)
hildren were of group B (P  .031). Prolonged air leak
7 days) was found in 2 children in group A and 7 children
ABLE 1. Distribution of hydatid cyst localization
Localization N %
Right lung
Upper lobe 16 18.4
Middle lobe 6 6.9
Lower lobe 31 35.6
Left lung
Upper lobe 18 20.7
Lower lobe 16 18.4
Liver 5
ABLE 2. Postoperative complications
auses
Group A
(capitonnage),
n  37
Group B
(cystotomy),
n  23
rolonged air leak (7 d) 2 (5.4%) 7 (30.4%)
telectasis 1 (2.7%) —
esidual pleural space — 2 (8.7%)
neumonia 1 (2.7%) —
ound infection 1 (2.7%) —n group B. Atelectasis, pneumonia, and wound infection t
62 The Journal of Thoracic and Cardiovascular Surgery ● Septeeveloped in 1 child in group A. Residual pleural space
ccurred in 2 children in group B. All these complications
esolved with conservative treatment, such as chest physio-
herapy, nasotracheal aspiration, and bronchoscopy. Com-
lications of the cysts are summarized in Table 2. The
requency of prolonged air leak in group B was significantly
igher than that in group A (P  .004). For all patients,
ospital stay ranged between 3 and 13 days. The hospital
tay in group A was 4.86 1.34 days, whereas that in group
was 7.22  3.34 days (P  .003). There were relations
etween chest tube removal time, hospital stay, overall
ostoperative complications, prolonged air leak, and applied
perative techniques (Table 3). There was no perioperative
r postoperative mortality in either group.
Long-term follow-up information for 49 children was
vailable for 13 to 86 months (mean, 56 months) postoper-
tively. Eleven (18.3%) patients were excluded from the
ecurrence calculations because of poor follow-up. Accord-
ngly, recurrence was seen in 2 (6.5%) children of group A
n  31; 5 months and 2 years after the operation) and in 1
5.6%) child of group B (n  18; 14 months after the
peration) during the follow-up period. They were treated
ith rethoracotomy. There was no apparent statistical dif-
erence between group A and group B (P  .698). Postop-
ratively, albendazole, 10 mg/kg per day, was given as 3
equential 21-day courses, with 7-day intervals between
ourses for at least 3 months, to almost all the patients
except for 3 patients because of drug side effects).
iscussion
ydatid cysts can be seen in every part of the body and at
lmost all ages; however, although the lung is the most
ommonly affected organ in children, in adults it is the liver.
t is not clear whether children are more susceptible to pul-
onary hydatid cysts compared with liver hydatid cysts.1,5
ydatid cysts can reach gigantic size by staying asymptom-
tic because of the structure of the lungs allowing compres-
ion.6,7 Pulmonary hydatid cysts can be located on any
ulmonary lobe, but right and lower lobes are the most
requently affected lobes of the lung.1,2,4 In our study,
lthough the right lung was affected in 60.9% of patients,
ABLE 3. Relationship between applied surgical tech-
ique and postoperative variables
Group A
(capitonnage),
n  37
Group B
(cystotomy),
n  23
P
value
hest tube removal time (d) 3.59 1.04 5.83 2.84 .001
ostoperative hospital stay (d) 4.86 1.34 7.22 3.34 .003
omplications 5 9 .031
rolonged air leak (7 d) 2 7 .004he right lower lobe was affected in 35.6%.
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G
TSThe current treatment of pulmonary hydatid cysts is
urgical. Different surgical procedures have been described
n the literature, such as resection by means of enucleation
ithout needle aspiration, removal of the intact cyst after
eedle aspiration, pericystectomy (Perez-Fontana), wedge
esection, segmentectomy, and lobectomy.1,2,4 There are 2
ifferent techniques for management of the residual cavity
or intact or complicated cysts. The first is described by
osadas, which is the suturing of only the bronchial open-
ngs (cystotomy), and the other has been advised by Délbét,
hich is the folding of the pericystic zone with sutures, a
ethod called capitonnage.1 After the closure of the bro-
hial openings in some way, we carefully (air bubbles were
etermined through infusion of saline into the cavity during
he inflating of lungs) applied the capitonnage technique (in
roup A) for closing the residual cavity in 37 patients. In 23
atients only the bronchial openings were closed (group B).
he hospital stay and chest tube removal time were found to
e significantly longer in group B (in which no capitonnage
as applied) compared with those in group A. Furthermore,
he complications occurring in the postoperative period,
specially prolonged air leak, were higher in group B than
n group A. The higher complication (P  .031) and pro-
onged air leak (P .004) rates in group B were statistically
ignificant. We consider all complications, especially pro-
onged air leak, as factors prolonging the chest tube removal
ime and hospital stay. Bilgin and colleagues8 have found
he postoperative hospital stay and complication rates sig-
ificantly long in the cystotomy group of their series and
ave underlined capitonnage as a necessary procedure.
oreover, Sonmez and associates9 have concluded tha
apitonnage shortens the postoperative chest tube drainage
eriod by low morbidity rates. However, Saidi10 contended
hat elimination of the residual cavity by means of capiton-
age is not necessary because the pulmonary parenchyma
utomatically obliterates the space, and subsequently, the
urface of the lung at the site of the residual cavity is
overed by the pleura. However, Turna and coworke11
ave reported that capitonnage does not present any advan-
ages in hospitalization period, intensive care unit stay,
uration of air leak and chest tubes, or prevention of com-
lications (eg, empyema, recurrence, or prolonged air leak).
Some authors have claimed that capitonnage can cause
telectasis by obliterating the major bronchi surrounding
he cyst cavity12 and present a potential risk of pulm-
ary parenchymal distortion.8 However, Erdogan and co-
eagues13 have reported that they saw no atelectasis in 
f the 44 patients with hydatid cysts who had undergone
apitonnage. In the present series the capitonnage group
evealed only 1 atelectasis case and 1 pneumonia case (3%).
oth of these complications were treated conservatively.
e think an application of the capitonnage technique byxperienced and careful persons, as in our series, would b
The Journal of Thoracicause a very low rate of atelectasis or distorsion. As men-
ioned in the majority of the studies, prolonged air leak is
he most frequently seen complication, both in the capiton-
age and the cystotomy groups.6,8,11,13,14 In the presen
tudy the most frequently seen complication in both the
apitonnage and cystotomy groups was prolonged air leak.
he rate of prolonged air leak was 5.4% (2/37) and 30.4%
7/23) in group A and group B, respectively. We observed
ir leak presence or increase in previously present air leak
ate after the operation in patients with or without air leak
elonging to the noncapitonnage group. We think bronchial
penings, which were unnoticed during the procedure be-
ause of visual obstruction of blood clots and secretion,
ere the causative factors of this situation. As Eren and
ssociates14 have pointed out, the closure of bronchial op-
ngs is very important. Thus we consider capitonnage a
etter technique because of its role as a second barrier
gainst prolonged air leak in the prevention of bronchial air
eak. In the present study the lower rates of prolonged air
eak (P  .004) and overall complications (P  .031) were
tatistically significant.
In the literature there is no collectively agreed on precise
efinition of a giant pulmonary hydatid cyst size. We de-
ned a giant pulmonary hydatid cyst when the cyst diameter
as more than 10 cm. Both Halezeroglu and associa15
nd Karaoglanoglu and coworkers7 have reported that pa-
ients with giant cysts presented with more postoperative
omplications and longer hospital stays compared with pa-
ients with normal-sized cysts. In the present study the
ostoperative complication rate was higher in patients with
iant cysts compared with that seen in the patients with
ormal-sized cysts (31.3% and 20.5%, respectively). How-
ver, in terms of chest tube removal time (P  .020),
ospital stay (P  .042), and complications (P  .126),
here was no statistically significant difference between the
atients with giant cysts undergoing cystotomy and the
atients with giant cysts undergoing capitonnage.
As certain authors have mentioned,2,7,11,12,15-17 because
f the higher risk of intraoperative rupture and contam-
nation, we did not apply the enucleation procedure in our
atients, except in patients with small and peripherally
ocalized cysts. In addition, contamination and recurrence
an be seen in patients in whom enucleation was not applied
s well. Furthermore, the inefficient prethoracotomy assess-
ent and the cysts that have not been noticed during the
rocedure might be evaluated as recurrence. In the present
tudy recurrence was seen in 2 (6.5%) children of group A
nd in 1 (5.6%) child of group B during the follow-up
eriod, but there was no apparent statistical difference be-
ween groups A and B (P  .698).
In conclusion, a childhood pulmonary hydatid cyst
hould be treated surgically as soon as it is diagnosed. We
elieve that capitonnage is a more reliable technique with
and Cardiovascular Surgery ● Volume 132, Number 3 563
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TSower complication rates (especially in terms of prolonged
ir leak) compared with those of cystotomy.
We thank Sedat Ziyade, MD (Medical Faculty of Istanbul
niversity), for his valuable efforts to gather the statistical data in
ur manuscript.
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